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IN REGIONAL VARIATIONS IN THE PLANKTON OF THK ILLINOIS RIVER, 


© aollections which form the basis of the present paper were 


— 
axe 
ye 


tained during a trip on the Illinois River which was made between 


a 


And 21, 1809, The work of taking the collections was tn 
mot Dr. 0. A. Kofoid, then superintendent of the Illinois 
Bic Station. The undertaking was made possible through the 
sy of the Board of Fish Commissioners of Illinois, on board 
ose Steamer, "The Reindeer", the colleating party worked. Owing 
Behe exigencies of the neeasion the eollections were made by the 
se of improvised apparatus. This consiste? of a piece of 1-1/2 
hon pipe, with the orifice, reduced to 3/4 inch, situated about 18 


nehes under the surface of the water and directed up stream. The 

ol ecting pipe delivered, as the boat went forward, a continuous | 

stroam of water into the plankton net which was suspended in a barrel 

set on the fore giard. The net employed, with attachments, was the 
y 

one regularly in use at the station in the work with the plankton 


- 
onl 


NUD , and has been deseribed by Kofoid ('97). 
| 
The collections made compose a practicallv contimious series 


he viver length of 220 niles, or the distance from Grafton to | 


. The individual collections mav be looked pon as longitudinal | 


etions of the stream, each cateh representing, not the material 


tained in a particuler locality, but an average for a distance of 


| 
1 


mt 10 miles, In the preservation of the material and in its ex- | 


natian and study the methods hitherto in use at the Biological 


ne 00 tents of the sla ab catches the anoint counted 
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a with the volume of silt and plankton present, from 1/400 to 

sf the total contents of the catch in the case of the Algac, 
ron, and Rotifera; while the amount was increased for the 

a to from 1/100 to 2/26 of a totel enllection. 

pemrense of _ methods used and other peculiar conditions 
7 the work of taking the collections the anount of water 


edt by the collecting pipe was subject to greater or less 


© 
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Sino! om. The principal factors in such variation imst have been 
2 ologsting of the net; (2) the distance traversed in making 
ne ontons (3) the speed of the boat; (4) the speed of the eurrent. 
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voat was run at a uniform speed so far as that could be con- 


—_ ia Clogeing the net was repeatedlv shaken down so far as 


ences in amoint stxained oceur, since waters characterized ) 
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d scarcely alter the nature of the more general results obtained, 
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‘old only serve to bring into more striking contrast the em- 


Pations made for the different regions of the river, since in those 


ag 
ae 
] 


yhere the maximui amomt of plankton was eneountercd the 


of water strained was doubtless least owing to the clogging 


the net by a silt-laden and plankton-rich in-flovw. 
ums 


ee ee ee 


>a The Environnent of the Plankton. 


, re dy: 
‘The 220 miles of the river traversed may be separated on a 
_ 


asis of local physical conditions into three mors or less distinct 
egions. These are (1) from Hennerin to the north end of Peoria 


te, 40 miles; (2) from the north end of Peoria Lake to Havana, 


ao 


one another by differences in the anoint of organic waste car- 


ig in the size, capacity for plankton production, or diluting 


Lee 


ffect of tributary lakes and streams, and in the amomt of rainfall 


ensing rain-flow just before or during the trip. The differences 


depth, speed of current, and temperature in the three sections 
ar to be of such slight acemmt when compared with those first _ 
jioned that thev may well be disregarded. | 


“At the time of the trip, which was made 7 months before the 


n of the Chicago sewage pumped into the DesPlaines River at 


eport, to which is added the waste from the wpper river towns 


1 rgely of the house and stock-yards waste and factorv 
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se Aischargen into the river at Peoria. The lower section is 


mparatively free from sewage, the amount coming in from the lower 


r towns being scarcely appreciable. A progressive dininution 


a ; , , ' 
how a Similar variation in the munber of colonies of bacteria per 
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., the date approximating very closely the time of the plank- 


ton trip (May 18 - 21). The ingress of sewage at Peoria is plainly 


the free ammonia average for July - December, 18992 being 4.36 parts 


b.). The decrease in contenination is qrite rapid between Peoria | 


Pekin, the free amionia average at both Pekin and Havane being 
fa/s the average for Wesley Citv. The count of colonies of ) 


ria (Jordan, ib.) shows 932,000 per cu. em., at Wesley on May 


en Havana and Browning (380 miles below) is indicated by a fall 
the free ammonia from 1.69 to 0.146 parts per million, while the 


t at Grafton, at the moith of the Illinois, is slightly higher 


this thone, ib. ). 


‘The three regions are further distingrished by their relations | 
municating lakes and streais. Of the first it may be said nies 
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are abindant in the midile section, few in the upper, and rare 
i 
lower. Senachwine and Mid Lakes which are just above Henry 


an area of about 3-1/2 sq. wiles, diclide prac 


Il the lake area in communication with the main stream in 
miles above the north end of Peoria Lake. The middle sec- 
stinetively the lake-fed portion of the river. In the 50 
en the north end of Peoria Lake and Havana there are 1p- 
20 Lakes of considerable size contiguous to the river and 


reine: into +t in flood season or at all except dry periods. 
>= 
. e lakes” oughly epproxinate a surface area of 25 square miles, 


for a river length of 50 miles, in evident contrast with the lake 


of it some 10 or 12 square miles in the entire 120 miles pelow. 
-_ the lakes of the middle section are known to be rich in 


to examine collections from representative lakes in any 
— 
the middle section makes impossible any comparison of the plank-. 
"9 | 


dae 


od cing qualities of the lakes of the three sections. 


a streams in the upper section are so small and so 
ailution from them is hardly considerable. In the middle 
Kickapoo, Mackinaw, and Copperas Creeks add quite apprecia- 


the dilution, Lone estimating that 13.8% of the flow at 


boring simmer is obtained ordinarily from these three streams 
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ers of lesser importance, Of the tribitaryv streams in the 
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i the collecting trip was so distributed as to lead to a con- 
di | 


on of flood water in section two at the time when collections 


the northern part of Illinois, extending southward to 


ttawa and Henry. On May 20, when the upper 40 miles of the 


eing made, the river in this region had cleared decidedly, 


Se 
c= 
7 a 
pS 
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1own by the disc readings, and the silt and detritus had been 
rried down into the middle section. The middyv character of 
:ions taken in and just below Peoria Lake is the farthest 
1 evidence of the effects of the north river rains of the 
four days previons. Te rainfall in the middle section on the four 
preceding the beginning of the trip was considerably less than 
in the region above. In the neighborhood of the south region 

re had been a very general absence of reinfall on these sane RYE 
The turbid water coming southward was not encomtered in the thirty | 
5 above Grafton; pit the disc readings and the middv chareecter | 


matches from Trand Pass to Havana show 4 noticeable increase 


: The Plankton an‘? its Fluctuations. | 


Plankton of the river, as represented in the collections 


reanisms of microscopic size. In the present paper attention | 


ll be directed to the first four grows only. A total of 28 spe 


belonging to the phyto- plankton were determined, the mimber 


ries found in single collections varving between 10 and 21.No 


‘icance can be attached to these differences, it being probable 
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an exaination of a larger anoumt of material from those catch- 


ich appear to be low in mimber of species would have resulted 
torial ly increasing the range of forms listed, The same remark 
to the less abinédant species of the other groups. The 
lentified in the collections apgrerate a total of 438 

s, the Rotit Pers 49, and the Entomostraca 17, Numbers used in 
ssion that follows are totals per collection, which may be 
‘88 approximating roughly 1 cubic meter. 

upper section we meet with relativelv low production in 
to-plankton. The totals of Algae here range from 4,800,000 
5,800, ,000, as Pare we 19, 500,000 to 91,000,000 in the 


nb below. The middle region, then, is distinguished by a remark= 
production of Algae, as it is alsec in respect of the amount of 


ankton in practically all of its elements except the Protozoa. 
h figures reached by the Algae in this region are due large-_ 


Oe ~ ae : 
the imuense production of a filamentous diatom, Melosiza | 


spitiosa, which comprises in most collections from | ; 
of the qiantitv of Algae present. In the region between | 


ee, which mimbers are about 20 times the average for the | 
section, nearly 4 times the largest muiber from any collection 
oe 40 times the average of the collections from the 30 | 
| Grafton. The rise in the Algae from 6, 078,200 ac onitie 


Pay the south portion of region 1, to €1,087,500 in the Peoria 


1 to Havane but slight aiminution is > al caigaae The decline 
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ted etation below region 2, hecoues more repid further south- 
slainat ing at Grafton in a total of 2,654,000, which is but 
. more than 1/9 of the average for section 2, and but sbort 
1e maxdiwa of Algae reached in the Peoria region, The fall 


the direction of Grafton includes all species that oceur in 


211 miumbers of Protozoa occirr in the collections, and 
Ls in 
ieee differences in abundance can be made out for 


t sections of the streen. Sedonelia cratera and an un- 


aS rhizopod constitute, as a rule, the larger part 


& Brotoxoe in the collections, and these two forms are mute 
ae 
it in their distribution. About 40 other species oc“, in | 


metuations in the rotifer-plankton follow, somewhat tardily, 


1¢ Algae, the maximum of the middle section giving way to 


Biss further southward. The Peoria collections are but very © 


la: ar EST than those from the lower end of the middie section. 
1s for the region of maximum, 678,200 for Feoria and from 


5 588,700 in the four collections below, are significantly | 


ets compared with 194,000, the largest mumber found above or | 
) region of maximum, with 74,000, the average for the 1pper 
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eee i; and with 66, 000, that for the lower 30 miles | 
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ae wore than 1/3 of that for section 2. All of the commoner 


re noticeably rare here, While the maximum of FEntonostrace 


vie ‘ 


) 
| 
| 
In the npper section the average prodnetion of Entomostraca is 
ian as elena region, ‘the Peoria collections’ are but 
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larger than those from the lower portion of the middle sec- 


and the fall off in production in the lower section is inch 
7’ 


dd 
ward of the region of maxim is participated in by all except 


id then in the case of the Rotifera and Algae. This shifting 


f scattering occurrence. The more marked decline of the 


50 miles of section 3 is also general, and is by no means 


i \ 


to a few preponderant species. 


details of the distribition and relative abindance of ) 


~ 


2° 
16 individnal species of the plankton reference mav be nade to the 
toh follow. Of the total of 21 collections 411 from the | 
@ seation, and alternate collections from the wpper and lower 
sections were counted in detail. Totals of Rotifera and marron: 


ned for all catches, while the comt of Melosira -ramilata, 
eee Ae 


| 
1] 


' also extended to all collecticns. Totals of cells are 
the ease of Fragilaria, Asterionella, Nelosira (2 species). 
» in tasctente following the names of species in the list 


f the mimber of collections in which the species was found. 


pe in mumbers in each section and the average for the collec- 


pers and attain their maximm or their highest average in 
Ale section are double underlined. Forus which oeceur in m 
importance, but which reach their maximm or highest average 


| i r 
er than the midile section, are starred. All other species 
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Kironneriella (?) sp. Middle section (1). 
Pediastmua boryamuna Men, Upper section(4); 8,600 - 7,200;av. 
‘ 200. Middle (5); 4,000 = 28,800; av, 15,840. Lower (8); 800 - 


2,400; av .982, 
‘2: ediastrmun pertusum Kg. Upper (4); 18,000 - 82,000; av.27,200. 


Middle (6); 48,200 - 276,000; av. 182,800. Lower (12); 800 - 57,200; 


é ‘ '. 19,025. 

- Goelastrm sp. Very rare. 

) Aotinastrm hentsehii Lagerh. In mest collections, bit rare. 
7 #gcenetesinrs quadricauda Breb. 3,600 to 14,400 in 1pper section; 
| rare elsewhere. 

ioe scenedesmms obligqims Ke. (2). 


Scenedesims bijugatus Ke. Middle (1). 


Rapnidiui polymorphim Fres. In small mutbers in several eollec- 
tions. | 

Be tiiostceinn acerosim Hhrbe. Upper section (4); 5,400 - 14,400; 

| Rare in widdle and lower sections. 

| ¥ Glosterinm tamits Enrbp. Distributed irich as the preceding. 


a, ~Staurastmucs ap. Upper (1). 


) Costariun constrictum Delp. In two collections from -1pper portion 


of middle section; 8,600 - 115,200, 

s X a sp. Upper (3); 8,800 - 21,600; av. 10,800; Middle 6); 
7,200 - 28,800; av. 14,880; Lower (6); 8,600 - 86,000; av. 10,800. 
\, The erroy introdnce? by counting is here large, less than the 
nal sample having been cowted owing to the siual] size of this 
| Ataton, 
| Blerrosi a sp.(4). 
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Eneyonena prostratim Rallis, (7). 
Gomphonéeui sp. Lower section Ral de 
Cymatoplenra solea Rreb.(5). 
*surirella splendida Kg. (14). Numbers small; slightly highest 
}in upper section. 
. Diatoma vilgare Bory. (7). Upper and lower sections only. 


Meridion cireculare Ag. Lower (1). 


| Synedra acus Kg. Upper (3); 64,000 - 90,000; av. 77,738, Middle 


(6); 43,200 -— 135,200; av. 73,440. Lower (6); 10,800 - 86,000; av. 
. 9 


21,766. 


Fracilaria virescens Ralfs. Upper (3); 76,800 — 1,600,000; av. 


590,588. Middle (5); 340,200 - 1,583,009; av.805,140. Lower (6); 
10,000 — 195,900; av. 88,616. 
*asterionella gracillina Heib. Upper section 21,600 to 91,200; 
rarer in middle and lower. 
Melosira varians Ag. Upper (8); 115,900 - 276,000; av. 185,238. 
Middle (5); 213,100 - 2,096,800; av. 1,138,540. Lower (6); 6,600 - 
196,600; av. 73,700. 


Melosira eranulata, var. spinoss Schodler. Upper (4); 2,857,600 - 


a a 


5,549,000; av. 4,084,775. Middle (5); 18,291,300 - 87,717,600; av. 
$4,352,240. Lower (12); 1,605,100 - 23,616,000; av.7,521,418. 
Oscillatoria sp. Lower section (2). 


Merismopedia glauca Nae. Identified in three collections fron 


wupoer and lower sections, 
THE PROTOZOA. 
Anosba vermicosa Ehrieg.(1). 


Arcella vulgaris Ehrbe. (12).Numbers small; maximum in middle 


section. 
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7S ry 
ro ella discoides Ehrbg. (14). Distributed as preceding. 


+> 


ella (?) sp. Upper (3); 3,600 - 6,000; av. 4,800, Middle (5); 
600; av. 21,280. Lower (11); 8,700 -— 147,600; av.50,245. 
fe up of bottom ooze mav possibly account for the larre 
nohed by this species and Codonella cratera (see below) 


> 
q 7 * 


2 portion of section 3. 


1 lobostoma Leidy. (14). Maximm of 11,200 reached in 
—_—_—_—_—_—_—— 


a 


0° on. Numbers considerably simaller in wpner and lower, 
—. : 


‘ia globulosa Dij.(9). Numbers small; largest in wover 
y } 


gia pyriformis Perty.(4). Rare. 


iia urceolate Cart. (13). Numbers small; largest in 


—— 


v zia corone Wall. (4). Rare. 


n gia gonstricta Ehrbg. Upper section (1). 


Jugia erat hata Enrbg. Lower section (1). 


Cent routs aculeata, var. ecornis Leidy. (4). Rare, 
Ee a 
(3). 


Lenchelys Thrbg. Lower (1). 


leria ampulla Leidy.(3). 


nophrvs sol Ehrbg. Lower Cle 


5 le 


si za freqientissina Zach. On Asterionella gracillima. Not 


an 


= Count of this species not ineluded in totels of Protozoa. 


ena viridis Enrbe.(3). Rare. 


Lena, oe Schmarda.(5).Rare. 
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from lower section. . 

Lepocinelis owm Fhrbg. (1). 

Phaous pleuronectes (0.F.Miller). (8). Rare. 

Phaous longicaitis (Ehrbe). Found in 10 collections in very 
small mimbers. 

Dinobryon sertularia Ehrbg. Rare, in upper and lower sections. 

Mallomonas sp. Seen in collections from lower section. 

Symura wvella Ehrbse. (14). Nimbers small; largest in npper 
section. 

Synerypta volvox Ehrbs. (1). 

Oerceria sp.-Present in small munbers in most collections. 

Peneorine Momim Whrbe.(2). Rare; middle and lower sections. 

Volvox aureus Ehrbs.(2); woper and lower. 

Eudorina elegans Ehrbg. (8). Numbers verv small; found in all 
threes sections. 


Geratinum hirvndinella 0.F.Miller.(3). 


DIdiniwi nasutum O.F.Miller.(1). Lower section. 


Paramoecinm sp, (1). 


Codonella cratera Leidy. Upper (4); 4,200 - 18,200; av. 9,600. 


Middle (6); 14,400 - 64,000; av. 31, 640. Lower (11); 7,200 - 57,200 
av. 31, 472. see note on Arcella sp., above, 

Tintinnidiwm fluviatile stein.Rare. 

Euplotes patella Ehrbg. (1). 

Vorticella. Detached heads of various Vorticellidae seen in small 
numbers in most collections. 

Zoothamninm arbusenle Whrbe.( 2). 

Cothurniopsis vaga (Schrank. ) On Cyclops, in small mimbers, in a 


few Gollections from woper en’ widdle sections. 
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Metacineta mvstacina (Ehrbg).Lower section(1). 


THE ROTIFURAs 
*Conochilus wnicornis Rousselet. Maxim of 74,100 reached in 
extreme lower portion of section 3. Highest muabers in middle sec- 
tion in single collection, 4,080. The explanation of these facts is 
obscure, 
Philodina sp. (3). Rare. 
Rotifer wilgaris Schrank. (1). Upper. 
Rotifer tardus Ehrbg. (10). Numbers small; maxirmrm in upper 
section. 
Rotifer neptunins Ehrbg.(6). Rare. 
Asplanchna brightwellii Gosse (11). Numbers small; largest in 
middle section. 
Asplanchna herrickii de Gierne.(4). Rare. 
Asplanechna priodonta Gosse.(14). Well defined maxima (11,200), 


and average of 7,440 in middle section. 


Synehaeta pectinata HEhrbe. (6). Middle section (83); 400 - 
3,200; av. 1,446. Verv rare in :mw>rer and Jower sections. 
*synehacta stvlata Wierz.(4). Middle section, 800 - 2,000. 
Highest miumbers in single collection (8,800) in lower section. 
Syncheaeta sp. (13). Upper (2); 3,200 - 6,000; av. 4,600, Middle 
(5); 8,800 - 76,800; av. 24,400. Lower (6); 900 — 45,000; av.10,100. 
Polvarthra platvptera Ehrbg. Upper (3); 5,400 - 7,400; av. 
6,266. Middle (5); 7,200 - 60,000; av.26, 560. Lower (6); 1,000 - 
11,400; av. 5,300. 
Triartnra longiseta Ehrbe.Upper (3); 1,900 — 8,600; av. 2,766. 
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Middle (5); 3,200 - 18,400; av.11,680. Lower (@); 400 - 13,800; 
av. 4,088. 

Notops sp. Lower section (1). 

Digiena forcipata Whrbg. Lower (1). 

Diglena circinator Gosse, Upper (1). 

Rattulus tigris 0.F.Miller. Lower (1). 

Buchlanis dilatate Ehrbe. Upper section (2). 

Monostyla linaris Ehrbe. (4). Upper and lower sections. Rare. 

Monostvla bulla Gosse.(3). Rare, Lower section. 

Metopidia solidus Gosse.(3) Lower section. Verv rare. 

Pterodina patina Wirbe. Seen in two collections from lower 
section. 

*Brachiomis pala Enrbg. (8) Numbers small; slightly highest in 
upper section. 

Brachiomis pals, var. auphiceros Ehrbg. Upper (3); 6,400 —- 
43,800; av. 24,006, Middle C5); 78,000 - 254,400; av. 153,680. Lower 
(6); 200 - 1500; av.66c, 

_Brachionis rubens Ehrbg. (6). Numbers small; slightly largest in 
section 1. . 

Brachiomis aneularis Gosss. Upper (3); 2,400 - 9,000; av. 5,800. 
Middle (5); 70,400 - 212,800; av.151,680. Lower (6); 6,800 - 74,000; 
ay, 27, 193. 

Brachioms anguleris, var. bidens Plate. Upper (3); 3000 - 
6,800; av. 4,700. Middle (5); 8,000 - 19,200; av. 14,400. Lower (6); 
200 —- 14,700; av. 4,683. 
| Brachiomis militaris Hnrbe. (4). Rare; middle and lower sections, 

Brachionis Wariabilis Hempel. Lower section (2). Very rare. 


Brachiomis bakeri FEhrboe 


so 


(6). In small mimbers; most munerous 
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in middle section. 


Brachiomis bakeri, var. brevisvimis Ehrig, Upper (3); 1,300 - 


te 


Byeo0; av. 1,693. Middle (5); 800 - 16,800; av. 6,240. Lower (4); 


100 —- 800; av.3875. 


Bracnionis bakeri, var. obesus Barrois et Dadav. Middle section 


(2), 1600 and 4,800; rare in wpper section. 


Brachionus bakeri,var. cliuniorbicularis Scorikow. Upper (8); 


Boo = 4,200; av. 1,983. Middle (3); 3,800 - 5,600; av.4,400. 


Brachionis bakeri, var, rhenanus Lautertorn. Upper (3); 400 - 


wenecgsev. 8,200, Middle (6); 3,200 - 10,400; av. 7,600. Lower (4); 
100 = 800; av.475. 

Beaciiomis bakeri, var. melhelmi Barrois et Dadav.(12). Numbers 
Pather swall; somewhat largest in middle section. 

Schizocerca diversicornis Dadav. Middle section (1). 

Anuraes hvpelasma Gosse. Rare. 


Anuracea cochlearis Gosse. Upper (3); 9,000 - 19,500; av, 18,766. 


Middle (5); 16,000 — 105,600; av. 48,080. Lower (8); 7,100 - 52,100; 
ay. 21,750. 

Anureaea cochlearis, var. tecta. Gosse. Rather rare; most abindent 
in middle section. 

Amiraca aculeata Ehrbe. Distributed much as the preceding; not’ 
comnon. 

Notholea acmuninata - jugosa Wierz. Upper section (1). 


Pedalion mimm Hudson.(4). Rare and of seattering occurrence. 


THE ENTOMOSTRACA. 
OSTRACODA.-—— Present in small mimbers in most collections. No 


attempt made to determine species. 
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CLANOCENA. 

Nilaphonosoma brachyvumua (Lievin). Middle and lower sections 
(8). 

Moina micrura (Jurine). Lower seetion.(2). 

Ceriodaphnis scitulea Herrick. In all collections. Upper, 
765 — 125; middle, 1,100 — 6,200; lower,800 - 7,895. 

Scapholebris micronata 0.F.Miller. Seon, 

Simocephalus serrulatus Koch. Jower section (8). 

Daphnia jardinei Baird, varieties. Distribition similar to 
that of Ceriocdaphnia scituie, but numbers smaller(50 - 1200). 

Bosmina longirostris 0.F.Miller. Present in al] collecticns, 
Upper, 1,100 -— 2,200; middle, 3,900 - 16,400; maximm innediatelv 
above Havana; lower,1,450 - 11,650. 4 

Alona qiadrangileris 0.F.Miller. Upper and iiddle sections, 
rare. 

Alona affinis Leydig. Found in wpper and mictdle sections; 
rare. 

Chydormis sphaericus -~0.F.Miller. In all collections. Upper, 
300°] 475; middle, 1,300 — 3,100; lower, 100 - 2,300. 

COPEPODA. 

Diaptoms scattering o2e17Trences. 

Canthocanntus. Lower section.(1). 

Oyclops.In all collections. Upper, 2,825 - 6,900; middle, 
7,200 -— 27,400; lower, 1,200 - 18,400. Pive species were determined, | 
the commonest being C.viridis, var. brevispinosus Herrick, and ¢. 
edax Forbes, 

Nauplii - chiefly of Cyclops. Present in all collections. 


Upper, 18,000 — 56,4060; middle, 36,000 -— 122,400; lower, 1,680 - 
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69,600. The maximum of Nauplii is reached in the Peorin collections, 
while in all other cases the Entomostracsa reach their highest fig- 


ures just below or just above Havana. 


General Conclusions. 

The preceding brief sketch of the differences in physical condi- 
tions and the fluctuations in amoint wnéergone by the principal ele- 
ments of the plankton in the different region of the river will have 
served to call attention to one or two interesting facts. The wpper 
and lower sections, we have seen, agree substantially in exhibiting 
a lowness of plankton vroduction that is markedlv in contrast with 
the condition in the middle section. In the widdle section we have 
found, in turn, a remarkable rise in production which extends clear- 
ty to all portions of the wiero-foina and flora except the Protozoa. 
We find further, on looking to the differences in situation and en- 
vironment corresponding to these differences in abundance, that the 
@ereer amounts of the middle section oecvir associated in that region 
with a2 pewiliar combination of physical conditions, which sre then- 
selves quite in contrast with the situation in the regions above 
and below. The task of separating the various factors that are at 
work in prodneing the changes observed in the amount of the plankton 
in different regions, and of assigning to each one of them its prop- 
er share of importance therein is, however, well nign an impossible 
One, These factors are in the present instance not fev, are various- 
ly and at times interchangeably important, and are in most cases in- 
extricably complicated with one another.We mention the following as 
more or less important: the food sipnly, made np of the living and 


dead organic material, the mitrient incrganic substance, and the | 
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a. 
Various chemical products of puitrefaction carriadt by the stream; the 
lakes and sloughs colinicating with the stream and contributing 
Variously to the origin and the maintenance of its plankton popula- 
tion; the e fects of dilution from tributarv streams poor in plank- 
ton; the effects of rainfall and ensiing flood; and, less important 
an the case before us, the effects of depth, spesd of current, and 
‘teuporature, 

The role plaved by organic waste in the food sinviv of the 
microorganisms of fresh water, and the importance of these organisns 
ain the destrmiction of the products of decay have been discussed by 
Various writers and need not occupy ns here. In conformitv thereto 
we find that the high plankton production of the niddle secticn and 
tne low production characteristic of the woper and lower occur side 
Dy side with corresponding differences in the amomt of organic 
Waste present. There can hardly be a question thet the great con- 
talination of the waters of the Illinois by the waste introduced at 
Peoria bears an important relation to the immense rise in the plank-+ 
Gon that distingiishes the middle section. It is, however, impos- 
Sivle to separate the effects of the Peoria sewage from that of 

Gontribitions from Peoria Lake, which, owing to its more or less 
distinctly lacustrine character, showld furnish in favorable seasons 
"@ good breeding ground for the species of the plankton. Such a sep- 
eration might be made if the collection begun 6 wiles above Pekin 
hac been intermipted at Peoria instead of 7 wiles above. Recent | 
Collections made in October 1902, toward the close of 4 period of 
high water, indicate that the rise in the Peoria region begins in- 


mediately below the city of Peoria and not in the lake. The extent 


| 
to which the lake had been wash26 ont diring the rains precedin 
é | 


2 vtenaeil Teoine 


fa mit taolaneies aan 
_ ' - ? “in @anite ents ag vis 
<2 gon antitt> to ase 

} vemncyey ; etntet to a0¢ 

: ' Te eion'sew sit tir ened 

Oe 
rr wet eater o fever 
: ‘faowt. To wae tre 


iy teen 


ft Posy riv¢< 


; i ett note tipitt. tite 


"Ie ef? ofarc cen Gh 


. ! - ap ae gott eiolts reg Tv 
} 
" tz Orit : OnTeame: ny r+<Serwe f wise f 


tn oe temere ers . cot Aairtory aitfestd Ii 
Olivet fon: edo Re shia pttetgie 

; g9 witpat atreat te hedqrrantat : . 

ane ATH wOs 6 ROME wnat eng i. -oteg. ern “tons 

ie se ee tet, srothet site 


aie ee ae TOME, “he wis edt Saety a 


‘hi whi ae oer 7 saad Mt oes’ 


oo 


- in oO 
’ 


= 20 = 
the trip of May, 1899, doos not appear from anv data at hand. 

AN interesting feature of the situation is disclosed by a com 
parison of the fuctuations undergone by the Algae, Rotifera and 
Entomostraca in the different regions of the river, and has veen 
mesceribed by Professor Forbes in words which we qiote below. "The 
tise and fall are seen to be very mich the largest in the Algae, 
Smallest in the Hntomostraca, and intermediate.in the Rotifera, - 
a@ fact which is probably related to the order of denendence of 
these three groups one upon another for food; and dependent also, 
Ggoubtiess, to some extent, wpon the rapiditv of their miltiplica- 
tion. Aé the Algae imltiply mich more rapidlv than the Rotivera 
they become vastly more abncent relativelv wnder the favorable 
Conditions supplied by the middle section, and as the Rotifere 
maltiply more rapidly than the Entomostraca: thev likewise react 
more quickly and stronely first to the favorable and then to the 
mnfavorable conditions supplied by the midele and lower sections 
wespectively. As a further consequence the Entomostraca, while not 
Pising, in the middle section, so far above their average numbers 
“for the whole river, remain above that average longer than do the 
Rotifera, and these longer than do the Algae. The Algae drop below 


the average after the Peoria outbreak, at about the fourth or fifth | 


Station below that point; while the Rotifera cross the average line | 


between the sixth and seventh stations; and the Mntomostraca be- 


tween the tenth and eleventh." Reference mav be made in this connec 


tion to the diegram at the conclusion. 
The extent of contribution from neighboring lakes and sloughs 
to the plankton population of the river can be satisfactorily 


estimated only after making exhaustive comparative stucies of col- 


: ay ene 
— . a ye 1 we ofr “OR + h. r nk 
c bs *? ; we it : ny” anes : roe | 


redrur mite Riliired tir OP enna Tew 


Teh of? i weil 


—— iro" +rnaee torte 


= r r 
ame 
we 
4 
= 7 
4 ron = 
' ' @& J 
: ¢ ut 
‘ oes 
oe = £4 
} Tita ger. 
P : Coe wt » _ 7 ’ 
p oF . rraot + A? tate rapyrey 
‘ c+ ce 7* * + 5 - 
utd y ;?atog tans wol 


: ‘Aiea Aoeven: Pits iste at? n°. 


‘ af echt ww ‘ Sits vole Pune dtnet ott a 


re Hous od? Ya a 
oo |. ae 

i 4 OF f) +i J 7 re 2 7p 
ad . okt peta: —* 


ite Tewts ay Bo mR a nutes 


STAT: oe i cheer ‘ma Ted ia 4 —s het 
= <= 


ren 
a 


ae 
lections from the lakes, from the mein stream between them, and fron 
| the points where these bodies discharge into the river, Barely a be- 
ginning of this work has yet been accomplished. A studv of collec 
tions from Dogfish, Phelps and Thompson's Lakes, which are isolated 
from the river except in flood season, hes indiceted that these Jakes 
provice in the spring season an amount of plankton per mibic meter 
which is generally vastly in exeess of that fount in the p)er and 
lower portions of the river and also generally well sbove production 


|} im the middle section, as shown in the collections of the plankton 


trip. The relatively greater production of plankton by lakes then 


by the river at the same season, the similar constitution of the 


Zeke and river plankton, and the fact that at the period when the 


|} Gollections which form the subject of the present paper were marie 


Biver levels were such as to encourage contrimition froma sae most 
@irectly cowimmicating lakes of the middle region, are all in favor 


Of assigning some importance to such contribitions in assisting to 


| maintain the maxim of plankton production which has its origin in 


the region of Peoria. It is a fact worthy of note that while the 
Rise in the Peoria region is sudden and the dimimition by the tine 


Pekin is reached extensive, the plankton remains without important 


| dimimition between Pekin and Havana, the Rotifera and Entomostraca 


even 6xhibiting a rise at the last named station. This degree of 


| promictiveness, maintained below Pekin in spite of a failing food 


\ 


supply (except as this is afforded bv the plankton itself) and a 
dilution of some amount from plankton-poor trilutaries hetyeen Pekin | 
and Havana, may be due to some extent to contribution from the 


neighboring lakes as well as to contimed multiplication in the 


plankton itself as it is carried southward with the sluggish current, 
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ution is doubtless one of the most important factors to be 
? 5 in explanation of the quantitative variations in the 
1 0: Ene T1linois river, Its real effects are olscured, how- 
! rr of ener ise conditions, to some of which we 
aA: Seiten, me question is further couplicated iv the | 
ne > failure of water from 9 tributary to commingle prompt-— 
: h that of the strean which it enters may lead to | 
dons in regard to dilution if the collections te 
+ from the recently received water or from oitside of 


flow. 
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in the ease of a few representative species, group 
als only are given in the tables that follow. The word 

" refers to. the turbidity of the water as measired by a 
1 plate, ‘its distance under water at disappearance 
tating om easimewent of turbidity. 
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Location. 


Grafton to Otter Creek 15.0 Om, 


Otter Creek to Hardin 
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Kanpsville to Grand Pass 

Grand Pass to Florence 2D 


Florence to Mmivaise Terre 
oreex 


Maiivaise Terre Creek to 
Meredosia 8.5 


Meredosia to LaGrange 

LaGrange to Beardstown 3.5 
-Beardstown to Browning 

Browning to Holmes'Landing 5.0 
Holmes' Landing to Havana 
Havana to Livernool 4.0 


Liverpool to 2 mi. abv. 4.0 
Copperas Or. 


= Mi. abv. Copperas Cr. te 
Mackinaw cr. 5.0 


Mackinaw Cr. to 6 mi. abv. 


Pekin 6.6 

© i. aby. Pekin to 7 mi. abv. 
Peoria 8.0 

7 mi. abv. Peoria to 

Chillicothe 2.0 

Chillicothe to Lacon 15.0 


} Lacon to Henry 


Henrv to Hennepin 20.0 


Nise, Temp.(Fahr. ). 


0 
73 


71 


o 
63 


6o 


67 


66 


Solkieoos 


‘ ‘ . > “e770 of nattarh 


r 
“Ts , feat wet7o 
7 ‘ 
Ll ivegr: of ativetal 
mrerer 4 VR > 
§: (aqua 
\ 
Pi ar, | H "7 T Tt) ~~ 
, 2 eonerold 
fr rs 
Onsen PeveeM 
. . / nt 
' i” hie, 
. » i? r 
t : 1g ' - 
3 f sad AVE : 
A, - ' 
s ° if a ' { ih ‘ 
- con 
P ag ~T) a .fm g ; 


riafad j 
} “ot niet lvde to 8 
; ° artnet ; 


; iz 7 4a) Tt .vdana «Le 7 
ef VWiooltl rte 


et : Soe.t of ationt fine 
“ f 


~ 


\ t 
vr ri lf ° 3 fi a ee 


ALCAN, 
Aoc,. No, 
‘ 22,801. 

22,862. 
22,883. 
22,864. 
22,865. 
22,86. 
22,867. 
22,868. 
22,889. 
22,870. 
22,871. 
22,872. 
22,878. 
22,874. 
22,375. 
22,876. 
22,877. 
22,878. 


22,879. 


22,880. 
22,881. 


PedtastmMmun 


pertrsum 


5,800 
1,000 
13,800 


2,500 
6,900 
5,200 
16,800 
40,000 
57,200 
48,000 


31, 200 


276,000 


43,200 
64,000 


.172,800 


.108,000 


27,600 
18,000 
31,200 


32,000 


(part 


-~ 76 = 


Melosira rran- 
1Llate spin eP 


2,478,600 
2,880,600 
1,605,100 


of collection 


° 


2,205,500 
5,084,900 
4,953,660 
10,606,400 
10,468, 200 
7,879,600 
11,130,200 
23,616,000 
18,291,300 
21,591,400 
19,008,000 
25,152,900 
SY VL? ,600 
5,549,000 
2,857,600 
3,405,600 


4,326,900 


lost 


| 


rand Total 


” 
. 
OF ALPAae, 


2,664,000 


1,736,300 


5,285,700 


10,941,800 


11,272,300 


19,508,200 
23,999,400 
19,800,200 
28,454,800 
91,087,500 

6,078,300 

4,822,700 


6,310,600 


7 vee 
.! me , "te 


O00, Pada F's 


a a a 


004, [68,08 
ug o tim, 15 


oo8 .A08,@£ . 
90%, 699, 88 
00¢,504,GF 
O08 2b. 88, 
GUU, THO IG 

| 008, £%0.0 


JOT ARB, S« 5 


000,026 .5 


eee i an — 


~IATY 
asoitde mtatr 
008; B9b,H 6) 


* > 
. 
. * . 
» * 
* * . 
. * * 
s = * 
* . 
* . * 
. * » 
. * . 
* * a7 


Ss . WS, BHR, } . . “ * * 


oO, B0D,08. . . ES 


—_ 
- 


ae 


etiaofeu 


00a, 088,2 . | 
OL, 300O,F ss 
‘iokiceting te sng) :. i ee 
(O08, FIRE ee 
C08, bOe . Sy 


OB, BOS Cor. ia lic 
OOGsMMR.OT. . oy. 
COneraLy .. . Fs 
OOM ,O8L If. wa 
500,878, 68. <n 
O06. fes,8f. . . J 
OOR, TUG, FR. os ca 


209,982.98. « sales 
GOO, VIVE, « oo 
onoHaea . 6 Te 
Oh MMR + We 
J08, 980, 


PROTOZOA, 
Codonella Grand Total 
Aec, No. oratera of Protozoa 
22,861. OV 900. us + » @8,'700 
22,862. 44,100 
22,863. a . 212,600 
22,864 
22,865. BOeMOOr eg. x. ss . 42,500 
22,866. 7,200 
22,867. MEUNOO 4. «s+ » - 69,300 
22,868, 38,400. . 
22,869. .57, 200 108,000 
22,870. 40,800 
22,871. E800. 4. « . 44,600 
22,872. 21,600 
22,873. Sn . 64,600 
22,374. | a . 40,800 
22,875. 64,000; ot#% . 180,20¢ 
22,876. POs. he . «60,000 
e287" . oe ae 48,000 
22,878. | a ee . “Eey200 
22,879. EMgeUe Bia ae % - 33,300 
22,880. 8,000 
22,881. a) | .. 87,200 


fn faT “nett 


eoanvett ta 


DOV -SR 
008 ,&fs& 
OCA, RS 
108 48 
000 BOL 
OOD ghd 
OO8 , ba 
eo, OD 
‘28 , 08L 
000,06, 
0) Be 
OUR, BL 


OR RE 


. 


* 


ae 
wig mn 
: M =“ 7) ne 1 


» « OOF,9L 4°, ~% » lll 


“oe 000, 8. sé 6 ‘ ae 


a0 
. 


as 


- 


COE HD an5y, le i 
ei oa 


HOG gi o. * ; ye 


TFRRA. 
Polyarthra Rrachtomie Aimyr.ea Grand Totals of Rotifer 
_platyptera. anmilaris. cochlearis.Nggs,free & Individnal: 
carried, 
ae, a eee, . . %,100.". . 20,000. . 81,100 
‘ ae me, oe 33,600 


618,000, . .28,400. .. 48,400. . 84,300 


10,500. . . 9,000. 20,000. . . 27,700 

Ba rae 7 er 

117,400. . .14,000. . . 483,600. . . 55,200 

93,600 

| 86,400. . .20,000. . . 66,500. 106,700 
. . 1 » « » 146,400 
11,400. . 58,100. . . 89,200,., . 182,600 
; : ane : 194,400 
80,000. . 212,800. . 105,600. . . 515,000. . . 588,700 
20,000. . .70,400. . .44,800. 400,100. . . 307,600 
. 7,200. . 160,800; . .88,800. . . 248,800. . . 476,000 


.17,600. . 129,600. . .16,000. 361,300. . . 383,200 


-28,000. . 184,800. . .85,200. . . 507,700. . . 678,200 
pemeoeds. | 41,000, . . 2,000, . 90,500, 108,200 
. 5,400. Soom, . 2,246,500. . . 68,600... 92,600 
, 4 — ' ; 85, 200 


. ¥,400, 2,400. . .12,800. . . 61,900. 57,300 


wrttiien te ofRaeT that Rr Lk Sire helene pe 
RIA ovibT 4 Ger, ae, itrsabicene Ai tase pred 


rr me 


J e -~ ‘ a, 
i“ 7 ” : a" ; ‘ 
OOF, . . sO00,0%y Ss . OO iia 


“i 


wt > es > . . . ; * « ‘ wv * * SF “4 
OG ei —- 008 8S - «© OOD BR, ° 00 AY, s 008 . 
i i =~ : 
a. 
re ” “ .700,08 . * 2000,,¢ + - Om, OL. + «HO is 
hi > aev ‘ io . * * > * ”* t . * * 


‘ead... sO, RO. 6 + OOGRE, . .00b AE. 5 30GRRe 


bN,00L . . .000,88 . «+ <O80,08. . .0O8, 8G. . OBE oy 
OGi,."aF . , OR, RR . » OR Ra, . 000,80. . od eTL. 
10S, bOF . - 


OR AER + oy) MOB TOL . .<OCB, BIS « 4900500... 58 
208 . . ,20fRR : DDB, t>, « ..00R, 0%. . 100008, 
OI9,ITP . . .008, FOR a oe COOLER. . . ROG OGL . ORLY |. 
0O%,598 , . .008 £96 « » sO OL. . ,00R GRE , sO00 TE, 


008 AL 


- «te 
Wiias , ‘] - . 


OR, MOL . ~ 


Of ,.38 . . 


= 39 ~ 
ENTOMOSTRACA, 


Rosutna Ohvdomis ~ Grant Totaloft 
Ace.No. longirostvis. spheeriais. Cvelops. Nawlit. Entomostrace 
auueee ,. 1,450. .... 109... + Beeoo, « . 6,900. . . 18,076 
ES ae 5 wees |.) 8400 
eee eoO, ... . med... 1,625. ..1,680. . . 8,805 
22.864. . 
eeemeweo, , .-. 600... 56,600, . . 19,000. . 28,500 
22,866. . rae es , » . .81,6800. . . 50,400 
em Geeees a. | . G60... 98,100. . .86,000. . . 54,850 
22,868. . ae ‘ae oa a€@,600, . . B,386 
new oO00, ..., . 1,150... 7,850. .“.89,200. . .61,400 
22,870. . fate x « oy a . » 69,600. . . 94,800 
Meer, 111,650. ... . 1,600. . . 18,400. . .88,600. . . 77,860 
e2,e72. . pele De x . » »64,800. . .108,000 
Oueeee. 516,400... .. 2,800... 27,400. . 102,000. . .164,900 
See sa4,200. , , .. 8,100... 19,100. . 89,200. . . 79,400 
ume aod. . . . . 2,060... 7,200. . 68,800. . . 85,450 
er @emon., , . . . 2,900. . . 14,800. . 88,000. . . 60,700 | 
22,877. : teas, . £706. . . 8,100. . 122,400, . .198,000 
Mee eoeog. . ,.,. 475. .. 98.4650. . 22,800. . . 28,900 
Mee eso. |... §868BO. 2 . 2 =, 825. . 56,400. . . 60,370 
22,830. . De uw x oe » « BR,000, . . 25,200) 


/ 
$2,881. . 2,200..... 300... 6,000. . 868,000. . . 41,000. 


i 


* Mot ineluiding Napili 


VY TNEE — BING, SIR TESTESTI RV IIR TILA TIRE TESS AIS - / AI a NES MSV TS ING G, 

eu yy, By LAS (ISIS TIES ESI BiNONG SS LAS RK ESSA 
i IY ook As WN Zz, NS Vy y| ; Al AVAIQY Y iS i Uk ry RL oe SSO oe 
ST LY f, . \ lg ff ~~ i SY p / Sy Wh, . l'/ KA A IN! F NW 


Mii AM 
A Sil// 4 S 
i) NS 
AW [RX 
} Ss] / 4, 
\Vi/ SSNS TH f1\Q 
= - fpe— * iS S i 
ANS 2 , = = = — Fe —; 
si AN SS) | S ff SS] = | 
Uf AWS y) {\\\ LM/ FIR NW; 
= SUS TSS cS . 
— SS /7 =) = SS INS la 


x is ~*~ ets Es + oO SSS SASS 


oN \W SN SY ~ \\ii/ 


EEA OGRA oeenwy oe Oe So 
EEE ea nee ee eae 


i 
SS] 


KKK KR KR OR OK KR KOR KK 


POOR OO GSS OSES 
OR OK OK KOK OK KR OK OSES SST 
USING GODOT AGSINSIS VISSER UT TI NS 
ws OK SSE TIN TQ 
IW 


f 
>) 
| SS 


YA SV RSV PSV TYAS) TS) SY SSNS ONS 


NB Sys YS UY SOG SIG STFS “a 
EY SY SIG SOD 


7 UTS QO GY RNG RNG RGIS 


a a 


rt 


UNIVERSITY OF ILLINOIS-URBANA 


3 0112 086855621 


“ 


